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COATED INSULATION BOARD EE41 9655933US 

FIELD QF THE INVENTION 

This invention relates to composites coated on a roughly textured face. More 
specifically, it relates to a uniform thickness coating of a cast cover layer on a fiberglass 
5 insulation batt or board, and to an apparatus for making the composite. 



BACKGROUND AND SUMMARY OF THE INVENTION 

Batting, boards and other composite products for thennal and acoustical insulation 
typically include one or more layers of a low density webs of nonwoven fiber or foamed 
insulating material. Frequently, improved properties and enhanced performance are 

10 sought by coating a face of the composite with a cover layer. For example, to increase 
stiffness, provide puncture protection, or reduce permeability, paper, foil, and/or film is 
sometimes laminated to the face. 

Occasionally a very flexible, continuous skin on the insulating material is desired, A 
cover layer of this type can be produced from a liquid capable of curing by drying or 

1 5 reacting. However, it can be very difficult to efficiently coat insulation material with a 
liquid because the fibrous or foamed substrate is very porous and has a roughly textured 
surface. Hence* the cover layer normally needs to be very thick to fill the pores so as to 
provide continuous coverage. As a result, conventional covered insulation materials 
consume an excessive amount of coating material. 

20 Frequently low density webs of non woven or foamed insulation material are flexible 

and resilient. This characteristic adds to the difficulty of casting a liquid onto the very 
open surface. Traditional coating machines for resilient webs typically involve picking up 
coating liquid onto a smooth surface of a drum rotating in a trough of the liquid and 
transferring the liquid onto the underside of moving web. Then excess liquid is scraped 

25 from the underside by a bar, Fig. 1 of U.S. Patent No, 4,456,637 exemplifies an apparatus 
for this process. This type of apparatus functions best for low viscosity coating liquids. 
Because the coating liquid for low density, resilient, porous insulating webs is usually 
highly viscous, an underside coating technique normally is unacceptable. 
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Roughly textured surfaces can be coated with a viscous liquid by laying a bead of 
citing liquid on top of the horizontal substrate then dragging a straight profile doctor 
blade across the surface. Because the doctor blade rides on the highest points of the 
textured surface, the coating is deep over the surface pores and shallow where the 
5 substrate fiber or foam structure ascends to peaks. The peaks of the substrate sometimes 
protrude above the cover layer. The thickness of a cover layer on a roughly textured 
composite made with a straight doctor blade thus tends to vary to an unacceptable extent 

It is desirable to have a roughly textured composite, such as insulation batting or 
board, with a uniform thickness, flexible cover layer cast from a curable liquid. 
10 Accordingly, there is now provided a composite comprising at least one body layer having 
a roughly textured face and a cover layer of a solid of a cured liquid cast on the textured 
m face, in which the cover layer has a substantially uniform thickness and is permanently 

„i embedded into the body layer to a depth less than the thickness. 

H A novel apparatus for applying a uniform thickness cover layer onto a roughly 

I j! 1 5 textured composite also has been discovered. This apparatus for casting a uniform 
u thickness of a curable liquid onto an upper surface of a horizontally moving web comprises 

O a pair of parallel, laterally spaced apart, vertical side plates, each plate defining 

\~ s a bottom edge; 

ni a coating bar disposed horizontally between the side plates above the bottom 

-Q 20 edges, the coating bar having a corrugated axial profile defined by a 

plurality of alternating downwardly facing ridges and grooves; 
support means for carrying the moving web in contact with the downwardly 

facing ridges in a machine direction parallel to the plates; and 
nozzle means upstream of coating bar and between the plates for delivering 
25 the curable liquid onto the upper surface of the moving web. 

There is further provided a process for making an in$ulation composite comprising the 
steps of 

placing in a substantially horizontal position a body layer of insulating material 
having an upwardly directed, roughly textured face; 
30 casting a liquid capable of curing to a solid onto the textured face; 
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moving the body layer horizontally relative to a horizontally disposed coating 
bar having a downwardly facing corrugated axial profile defining 
alternating ridges and grooves such that the ridges contact the face; 
pressing a first portion of the liquid in proximity of the ridges into the body 
5 layer while passing a second portion of the liquid through the grooves; 

allowing the second portion of the liquid to settle in a substantially uniform 

thickness layer over the first portion of liquid; and 
curing the liquid to a solid, thereby producing a cover layer of substantially 
uniform thickness permanently embedded in the face of the body layer. 
10 Yet further this invention provides an insulation composite produced according to the 

^ aforementioned novel process. 

[! BRIEF DESCRIPTION OF THE DRAWINGS 

^ Fig« 1A is a section view in the cross machine direction of a portion of a conventional, 

m roughly textured substrate coated with a cover layer. 

^ 15 Fig, IB is a section view of the coated substrate of Fig. I A viewed in the machine 

O direction along line IB-IB, 

Fig. 2A is a section view in the cross machine direction of a portion of a roughly 
Tti textured substrate coated with a cover layer cast from a curable liquid according to the 

h n present invention. 

20 Fig. 2B is a section view of the coated substrate of Fig. 2 A viewed in the machine 

direction along line 2B-2B T 

Fig. 3 is a perspective view of a preferred embodiment of an apparatus usefUl for 
making coated insulation of this invention. 

Fig. 4 is a perspective view of another embodiment of an apparatus useful for making 
25* coated insulation of this invention, 

DETAILED DESCRIPTION 

For better understanding of the present invention, attention is first directed to Figs. 1 A 
and IB which show a roughly textured substrate coated in the traditional manner. These 
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figures illustrate a representative resilient porous insulation batting 10 comprising a body 
layer of a web 4 of nonwoven fibers 6 and a cover layer 2, For sake of illustration only a 
few of the fibers that may be present in an actual insulation batting are shown. It is seen 
that the web is very open and porous due to spacing between the fibers. Also, certain 
5 fibers 7 terminate at or near the top surface of the web. These features make the surface 
textured. The cover layer 2 of cast polymer composition is seen applied to the textured 
surface of web 4 by a conventional process such as a knife-over-blankct, or floating knife 
process, utilizing a coating blade 5. The method of application basically involves 
depositing a continuous cross machine direction puddle 14 of the cover layer composition 
10 in liquid form on the surface of the moving web upstream of the blade. As shown, the 
_ web is moving relative to the blade in the machine direction indicated by arrow M. The 

0 liquid is usually very viscous and slowly begins to descend into upper portion of web. A$ 

p the web moves under and in contact with the coating bar, the liquid is forced under the 

°f blade and into the upper portion of the web. 

n 15 As seen in Tig. IB, conventional coating blade 5 has a straight edge 8 along the full 

^ length of the blade in the cross machine direction. This edge is normally disposed 

□ horizontally and in contact with the uppermost fibers It and 12 of the web. Accordingly, 

^ the liquid Is scraped into web to the height of edge 8 T Nonwoven fibrous webs usually 

V exhibit some variability in the elevation of the uppermost fibers. Fig. 1 A somewhat 

Q 20 exaggerates the variation in height of upper fibers 11 in the machine direction and Fig. IB 
similarly shows height variation of fibers 12 in the cross machine direction. Downward 
blade pressure also typically compresses the nonwoven fibers thereby distorting the web 
locally beneath the blade. This variability is also found in rigid textured surface substrates 
such as rigid insulation board. After being applied, the liquid is cured to produce a 
25 permanent cover layer embedded in the upper portion of the web. 

The thickness of the cover layer normally produced by a conventional, straight coating 
bar is disadvantageous^ nonuniform from point to point over the surface of the web. 
With reference to Fig. 1 A it is seen that edge S of blade 5 forces the cover layer below a 
varying elevation set by the uppermost fibers as the web moves in the machine direction 
30 under the blade. The liquid will descend into the web to a depth largely determined by the 
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structure of the web. That is, the more open the structure, the more deeply the liquid will 
penetrate. Consequently, the cured liquid cover layer can vary from a very large thickness 
3 to a very small thickness shown at the machine direction point designated by arrow 9 in 
Fig. I A, Occasionally, the uppermost fibers can protrude upward through the polymer 
5 and ultimately extend above the cover layer, as exemplified by fiber 11a. This undesirable 
characteristic occurs most frequently in webs of resilient fibers such as fiberglass insulation 
batting. Furthermore, the cover layer can build up, for example at the position designated 
by arrow 15 in Fig. IB, where the top surface of the web drops below the elevation of the 
uppermost fiber 12 because the horizontal, straight edge 8 scrapes off the liquid to a 

10 constant elevation in the cross machine direction set by the uppermost fibers. 

Figs, 2A and 2B depict the coating of a batt 20 of a web 4 of nonwoven fibers 6 with 
a coating bar 21 according to an embodiment of the present invention. As before, a cross 
machine direction puddle 22 of curable liquid form is deposited upstream of the coating 
bar with the web moving continuously in machine direction designated by the arrow M 

15 relative to the bar. The coating bar spreads the liquid over the top surface of the web to 
produce a uniformly thick cover layer 23 which subsequently can be set to become 
permanently embedded in the upper portion of the web. 

It is seen that the coating bar 21 comprises a rigid elongated rod 24 axially disposed 
within the bar. The rod is circumferentially wrapped with a helical coil of tightly wound 

20 wire 26. The ends of the wire are inserted into radial holes 27 to secure the wire to the 
rod. The mechanism for securing the wire to the rod is not critical and other techniques 
can be used, such as welding or soldering. The term "tightly wrapped" means that the 
inner diameter 2S of the wire coil is in contact with the circumference 29 of the rod 24. 
As shown, each turn of the wire coil is in abutting contact with adjacent turns. 

25 The bottom surface 30 of the coating bar presents a corrugated axial profile in contact 

with the upper surface of the web to be coated. The profile is characterized by a plurality 
of downwardly facing ridges 32 separated by V-shaped grooves 33. While not wishing to 
be bound by a particular theory, it is felt that corrugated profile is primarily responsible for 
achieving the highly uniform thickness of cover layer on the textured surface of the 

30 substrate The cover layer liquid is pressed below the surface of the web by the ridges 
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which contact the uppermost fibers of the web as the web moves under the coating bar. 
The grooves fill with liquid which passes beneath the bar without being pressed into the 
web. After the bar passes a particular point on the web, the liquid that had been confined 
in the grooves is released. Surface tension and gravity tend to spread the released liquid 
5 over the fresh coating liquid that had been pressed into the web by the ridges of the 
corrugation profile. Thus, the released liquid builds up to a notably uniform thickness 
coating which can be cured to form a permanent cover layer on the web. 

With reference to Fig. 2B it is seen that the thickness of the cover layer 23 is 
substantially uniform across the web in the cross machine direction. By appropriately 
10 metering the amount of liquid continuously cast on the web upstream of the coating bar 
within a preselected range, it is further possible to maintain a substantially uniform 
n thickness of the cover layer in the machine direction a& seen in Fig. 2A. Additionally, 

| the fibers 6 of the upper portion of the web are deeply embedded within the cover layer. 

That is, the cover layer descends into the body of the nonwoven web to a depth which is 
jl 15 less than the cover layer thickness. Because the cover layer does not descend to a greater 
- depth than its thickness, the uppermost fibers are completely encased within and do not 

3 protrude upward through the cover layer. Accordingly, the cover layer provides a smooth 

i s top surface to the coated web. Moreover, after the coating liquid has cured, the Cover 

U layer becomes permanently attached to the top of the body layer as a consequence of the 

11 20 uppermost fibers 6 being deeply embedded in the cover layer. Preferably, the cover layer 
is embedded in the body layer to a depth of at most about 95%, and more preferably at 
most about 75%, of the uniform thickness. 

The present invention is primarily directed to placing a flexible cover layer on at least 
one surface of thermal or sound insulation products. These insulation products are usually 
25 in the form of batting or boards to attenuate the transmission of thermal energy through or 
sound along structural surfaces, such as walls and ducts. This attenuation is chiefly 
accomplished by use of one or more body layers of low density insulating material. The 
cover layer composition is primarily selected for its ability to protect the underlying body 
layer of insulating material from erosion by gas and/or particles flowing adjacent to the 
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body layer and to prevent the escape of fibers or other particles from the body layer into 
the neighboring environment. The cover layer can also have insulating properties. 

The body layer to which the cover is applied generally is of nonwoven fibers or foam 
having a porous structure which has an exposed surface of rough texture on a micro scale. 
5 That is, at the scale of millimeters and smaller, the fibers and foam of the body layer define 
an uneven, grainy surface with peaks and valleys of typically random and in-egular height, 
depth and span, 

The body layer can be any of the well known insulating materials. Such materials span 
the range from light weight, flexible and resiliency compressible foam and nonwoven fiber 
10 web to rigid or semi-rigid boards. Generally > these insulating materials have density in the 
range of about 0.5-7 lbs/ft 3 (8 - 1 12 kg/m 3 ). Foam and nonwoven fiber web materials are 
Jj usually provided in continuous sheeting which is sometimes cut to preselected lengths, 

^ thus forming batts. These articles usually are low density in the range of about 0.5-6 

M= ibsVft 3 (8-96 kg/m 3 X and preferably about 1-4 lbs /ft 3 (16-64 kg/m 3 ). Rigid to semi-rigid 

15 insulation boards are often made of cementitious mineral composition and thus tend to 
D have density in the higher portion of the range, at about 2-7 lbsVft 3 (32-1 1 2 kg/m 3 ), and 

O preferably about 4-7 lbsVft 5 (64-1 12 kg/m 3 ). These boards customarily are produced as 

\Z sheets typically in the range of 0.25 - 2 inches in thickness and about 2-4 feet wide by 

! y about 4- 1 2 feet long, 

p; 20 The present invention is useful for covering a body layer of flexible, resilient, low 

density web of nonwoven fibers. This web can be formed by various methods well known 
in the art including dry laying processes, such as air laying, melt blown and spunbond 
processes^ wet laying processes and combinations of them. The fibers in the web can be 
loose or held together at random or non-random points of intersection with other fibers by 
25 mechanical methods, such as stitching or by adhesive methods. Synthetic fibers, especially 
thermoplastic fibers can be thermally bonded at such intersection points. The surface can 
be naturally textured and texture can optionally be augmented with carding or needle 
punching. 

A composite body layer of multiple nonwoven webs is also contemplated by this 
30 invention. The multiple webs can be stacked without being bound to adjacent 
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layers or the composite can be laminated by binding some or all of adjacent layers by 
mechanical, adhesive or thermal methods of the types previously mentioned. A preferred 
type of composite web body layer includes a thick 5 e.g^ about 0.5 - 6 inch (L3 - 15 cm) 
nonwoven web faced with a second, much thinner web which can be a nonwoven, a net or 
5 a scrim fabric. The second web typically is a very open, high porosity web of about 0 062 
- 0.25 inch (1,6 «• 6.4 mm) thickness, In such composite, the cover layer can be applied 
onto the side of the body layer faced with the second web, on top of the second web 
so that the second web is embedded in the cover layer. In a preferred embodiment, a body 
layer comprises a body layer of wet laid glass fiber nonwoven. In a particularly preferred 
10 embodiment, the wet laid glass fiber nonwoven is faced on the coverwith a second 
nonwoven. 

sfl The diameter of fiber suitable for use in this invention preferably is in the range of 3 

^ to 25 jim. Mineral fibers, synthetic, usually thermoplastic polymer fibers, cellulosic fibers 

N and mixtures of these can be used. Generally, the overall thickness of the body layer is 

m 15 about 0,5 - 6 inches (1.3 - 15 cm) thick. Flexible, resilient foam, such as polystyrene, is 
— also a preferred insulation material Optionally, the composite coated body layer of this 

O invention can be faced, preferably on the side opposite the coated side, with an outer layer 

^ of metal foil, organic film, paper or combination. Examples include aluminum foil, 

fii polyethylene film and kraft paper. This outer layer can be tailored to provide additional 

■a 20 protection to the insulating material of the body layer, improved stiffness, a surface to grip 
the composite for mounting in an end use application, or barrier properties, such as 
moisture permeation resistance. 

The cover layer preferably comprises an elastically deformable, flexible and resilient 
composition. The composition is cast as a liquid on the body layer of insulating material, 
25 spread to a uniform thickness on the surface of the body layer and then cured. The cast 
liquid can be foamed. Prior to curing, the liquid penetrates into the portion of the body 
layer near the surface. Preferably, the liquid is sufficiently tacky that it adheres to the 
fibers of the body layer. The term "curing" is used broadly to include various processes 
such as chemical reaction and or drying that cause the composition to set to a non-tacky 
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solid and to permanently bond the cover layer to the fibers or foam structure of the body 
layer. 

The method of curing depends upon the nature of the cover layer liquid. For example, 
the liquid can be a solution of a high molecular weight polymer in a volatile solvent or a 
5 dispersion of solids in a liquid vehicle. Such liquid can be cured by drying, ie. t by 
devolatilizing the solvent or liquid vehicle. The liquid can also be a reactive polymer 
precursor which can be cured by reaction with a coroonoxner, catalyst, and/or introduction 
of heat, light, radiation and the like, 

Preferably, the elastically deformable composition of the cover layer includes a 
10 polymeric component, such as acrylic polymer, styrenic polymer, polyvinyl acetate, and 
mixtures thereof The polymeric component can be any well known elastomeric polymers, 
such as the polymeric latex composition disclosed in U,S, Patent No. 5,567,504, the 
complete disclosure of which is incorporated herein by reference. An acrylic polymer 
latex is preferred, 

15 In the liquid state, the cover layer composition according to this invention is highly 

viscous. The viscosity of the liquid in a quiescent condition at room temperature should 
be about 1,000 - 500,000 cps, and preferably about 10,000 - 200,000 cps. Liquids 
contemplated for coating in accordance with this invention frequently exhibit a shear 
thinning behavior. That is, the viscosity lowers upon application of shear. Because the 

20 process of applying the coating liquid typically involves shearing the liquid, the viscosity 
during casting onto the body layer can be lower than the indicated quiescent liquid 
viscosity. 

In an important aspect of the practice of this invention, the highly viscous, uncured 
liquid of the cover layer is spread over the surface of the body layer utilizing a corrugated 

25 coating bar. The structure of the corrugated coating bar is characterized by a plurality of 
alternating axial ridges and grooves. In a preferred embodiment, the corrugated structure 
is achieved by winding a wire tightly about a cylindrical rod. Wire wound coating bars are 
well known in the art and are sometimes referred to as "wire wound doctors" and M Mayer ,r 
rods or bars, Traditionally, wire wound doctors are used to scrape excess low viscosity 

30 coating liquids applied to the underside of a horizontal substrate by a roll coater. The 
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manufacture of such wire wound coating bars is well known in the art. For example, this 
subject is discussed in previously mentioned U.S. Patent No. 4,456,637 the complete 
disclosure of which is incorporated herein by reference. They can be obtained from such 
suppliers as RD Specialties, Webster, New York, and Industry Tech, Oldsmar, Florida. 
5 In the present invention, the corrugated coating bar is preferably of the wire wound 
cylindrical rod type. Other rod shapes, such as triangular cross section can be used. Also, 
the corrugated $tructure can be obtained without winding wire about a rod. For example, 
the coating bar can be a screw threaded cylinder or a serrated edge bar. 

In any particular application, the diameter of the rod and gauge of the wire, Le~ $ the 
10 size of the ridges and grooves will depend largely on desired thickness of the coating 
^ layer, the viscosity of the cover layer liquid and the porosity of the textured surface of the 

0 substrate. Large grooves can be obtained by tightly wrapping two wires of same diameter 

? on a rod followed by a third wire positioned in the helical groove between the first two 

i ' ■• 

f ^ wires. Preferably, the coating bar as intended for use in this invention will comprise a 

fjfj 15 cylindrical rod of diameter of about 0.25-2 inches and wire of about 0.1-5 mm diameter. 
*~ Material of construction of the coating bar is not critical except that the composition 

O should be strong enough to remain rigid during application of the cover layer liquid. 

1*3 Although a single corrugated coating bar can be sufficient it is contemplated that two or 

^ more bars in series may be used to produce the desired thickness and/or smoothness of the 

sO 20 cover layer on the body layer, 

A preferred apparatus 40 for coating a cover layer 42 on a textured surface 43 of a 
body layer 44 of insulation material according to this invention is shown in Fig, 3. The 
figure illustrates the important elements of the coating apparatus which is intended to be 
part of a larger machine (not shown) that includes various additional parts and assemblies 
25 that provide generally conventional functions, such as coating liquid preparation and 

delivery, insulation body layer feed handling and coated product, drying/curing and take 
up processing. 

The illustrated apparatus includes a pair of vertical plates 46 which are aligned 
substantially parallel to each other and spaced apart laterally in the cross machine 
30 direction. The plates partially define the side walls of a coating box which confines the 
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liquid coating composition. The plates are fixed relative to each other to maintain vertical 
and parallel orientation by conventional structural framework which for sake of clarity is 
not shown. A sheet or continuous strip of insulation board or batting 44 is fed into the 
apparatus between the parallel plates and above the bottom edges 45 thereof. Preferably 
5 prior to operation, the distance between the plates is adjusted utilizing conventional means 
provided for this purpose, aJso not shown^ so that side walls come within close proximity 
to the side edges of the insulation body layer 44 . The textured surface 43 thus forms the 
floor of the coating box. The body layer can be supported in a generally horizontal 
disposition by a table, endless belt, roller conveyor, or similar support means. For 
10 continuous insulation material, such as batting, the insulation can be held up by a roller 
^ and supply spool at the coating apparatus feed end, and by a roller and take up spool at 

C! the discharge end. Tension should be controlled to avoid excessive stretching or breaking 

f the batting. Conventional tension control methods can be used such as maintaining a 

slight difference between feed roller and take up roller speeds, 
fh 15 The insulation is intended to move through the coating apparatus in the machine 

^ direction designated by arrow M. A corrugated profile coating bar 48 is located 

D horizontally between the plates at an elevation above the bottom edges 45 and positioned 

1 5 such that the downwardly facing ridges 49 are in contact with the textured surface 43. It 

^ is contemplated that the lateral (/.<?., in the cross machine direction) dimension of the 

y3 20 insulation body layer can bo very large, for example, greater than 4 feet, and further that 
the coating bar can have the comparatively small cross section dimensions mentioned 
above. To prevent bowing, bending or other distortion of the coating bar under stress 
developed during coating, an optional rigid backing plate 50 can be employed, The 
backing plate is primarily a structural reinforcing member. It should be made of a suitably 
25 strong and rigid composition, preferably a tool strength metal The backing plate also acts 
like a dam to prevent the liquid composition from flowing over the coating bar. The shape 
of the backing plate is not particularly critical, The cross section dimensions should be 

large enough to eliminate distortion. Preferably, the backing plate is attached at multiple 
axial points along the coating bar, and more preferably, continuously along the length of 
30 the coating bar. The backing plate in the illustrated embodiment is shown attached at the 
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12:00 o'clock position on the coating bar. The plate can be attached at various other 
positions, provided that it does not interfere with application of coating liquid to the body 
layer. The backing plate can be attached to the coating bar by welding or similar 
conventional methods well known in the fastening art, The backing plate, and/or the 
5 coating bar can be attached to the vertical plates also by welding. Optionally, the backing 
plate and/or bar can be mounted so as to protrude through slots in the vertical plate walls 
and can be held in place by conventional mechanical fasteners, such as threaded nuts and 
cotter pins. 

In an embodiment of this invention, the coating bar can be rotated about its axis. 
10 Rotation is intended to distribute wear of the ridges evenly over the circumference of the 

bar and to reduce drag on the bar. The coating bar can be allowed to "free wheel" or it 
^fl can be forced to rotate by drive means such as motors. A single drive can be employed or 

2 an independent drive can be deployed at each end of the bar to reduce distortion. The 

^ direction of rotation can be counter to or the same as the direction of movement of the 

ijl 15 body layer. Moreover, rotation speed can be controlled so that the surface speed of the 
*f coating bar is the same or different from the machine direction velocity of the body layer. 

D Of course, the backing plate should be detached from the coating bar to permit rotation 

^ yet it should be biased against the coating bar to maintain axial linearity of the bar. A bar 

^ holder can be used for rotating wire wound coating bars. Bar holders suitable for this 

?D 20 purpose are known in the art. Examples of such bar holders include strap bearing and 

magnetic bearing bar holders. Preferably, the bar holder should be mounted above the 

coating bar, 

The coating apparatus further includes a coating liquid delivery system 52. The liquid 
coating composition 54 is prepared in a supply unit represented schematically by reference 

25 numeral 55. The liquid is delivered to the coating apparatus by tube 58 and conduit 56 
leading to a nozzle bar 57 positioned upstream of the coating bar 48 and above the 
textured surface 43. The nozzle bar should have one or more orifices adapted to deposit 
liquid coating composition onto the tentured surface. The configuration of the orifices is 
not critical provided that a substantially uniform puddle of coating liquid is spread laterally 

30 along the full cross machine direction of the textured surface. The illustrated delivery 
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system is merely representative. For example, an adaptation of the delivery system that is 
suitable for use in this invention is shown in Fig. 4 to include a conduit 56 equipped with a 
single discharge nozzle in place of nozzle bar 57. In this adaptation, conduit 56 oscillates 
through a horizontal arc between the side plates about a vertical axis parallel to the axis of 
5 tube 58 so as to spew a meandering puddle of coating liquid onto the surface. In another 
contemplated embodiment, not shown, the delivery system can have a laterally disposed 
trough with a bottom opening cross machine direction slit adapted to release a curtain of 
liquid coating composition onto the textured surface. 

In operation, the uncoated body layer of the insulation material is fed horizontally into 
|0 coating apparatus. Uncured coating liquid is deposited on the top surface of the body 
layer, preferably in a puddle extending across the full machine direction of the body layer. 
kD The liquid is confined within the box defined by the side walls of the vertical plates, the 

v fi coating bar and backing plate, and the body layer, Depending primarily on substrate pore 

^ size and liquid viscosity, the liquid will commence to penetrate the surface and seep into 

i n 15 the uppermost portion of the body layer while the insulation advances toward the coating 
u bar. Preferably the liquid viscosity is high enough to prevent the liquid from penetrating 

G deeply into the body layer under force of gravity alone. The ridges of the coating bar 

Ji corrugations press the liquid into the upper portion of the body layer while some coating 

W liquid remains on the surface and passes through the grooves between corrugation ridges, 

m 20 Upon arriving at the downstream side of the coating bar, the liquid from within the 

grooves is released to spread over the neighboring areas of the presently wet surface. This 
produces a uniform thickness of coating over the full surface of the body layer. 
Next the coating liquid is caused to cure to a cohesive solid. If the coating 
composition is chemically reactive, it may simply be moved over a preferably horizontal 
25 conveyor of sufficient length at appropriate speed to allow the reactive component of the 
liquid to cure prior to collecting the product. If the liquid is radiation curable, 
photo-reactive or thermally reactive, the wet coating can be exposed to a suitable zone of 
radiation, light and/or heat to effect a cure. Upon curing the liquid will have changed to a 
solid state thereby forming a cover layer of uniform thickness permanently bonded to the 
30 underlying body layer. Thereafter, the product can be cut to form sheets or batts and 
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collected by stacking or it can be wound up into rolls. Optionally, additional layers, such 
as more insulation paper, foil, netting and the like, can be applied to the covered body 

layer prior to collection. 

In a preferred embodiment, a subassembly of the coating apparatus which includes the 
5 side plates and coating bar is pivotally mounted in a frame of the coating machine so as to 
permit angular displacement of the coating bar about an axis parallel to the cross machine 
direction. This feature is illustrated with reference to Fig. 3 by pivot rod 60 extending 
horizontally through bearing holes 62 in side plates 46. Ends of the pivot rod are fixed to 
the frame, not shown, of the coating machine in which the coating apparatus resides The 
10 diameter of the bearing holes is slightly greater than the diameter of the pivot rod, which 
^ allows the vertical plates, and therefore, the coating bar, to rotate about the horizontal axis 

kQ of the pivot rod, as indicated by arrow A. 

5 p The pivotal mounting of the subassembly assures that the ridges of the corrugated 

^ coating bar are always in contact with the uppermost part of the body layer. Viewed in 

)r t 15 the machine direction, e.g. as in Fig. 2B, the upper face of the body layer is seen to exhibit 
u a profile of varying height. It can be appreciated that the lateral position and height of the 

□ uppermost part of the body layer will vary at least slightly for each cross machine direction 

l« section as the body layer passes under the coating bar. By allowing the subassembly to 

W rotate about the pivot rod axis, the coating bar corrugation ridges can float on the highest 

\U 20 part of the body layer as it shifts laterally while the body layer advances under the coating 
bar. 

To better advantage, a downward force can be applied to the pivotally mounted 
subassembly so that the coating bar presses gently onto the top surface of the body layer. 
The gentle downward pressure induces the web to compress slightly and thereby to 
25 increase the contact between the top surface and the coating bar in the cross machine 

direction. This increased contact further assists in producing a uniform coating thickness. 
If the downward force is too small, Le>, typically less than a pressure of about 1 lb/ft 2 of 
web surface, the web may not compress sufficiently to contact the full length of the 
coating bar. If the downward force is too great, the web can break. Downward force of 
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the subassembly can be controlled by various methods such as by utilizing spring 
compression, hydraulic cylinders or weights. 

Alternate means for pivotally mounting the subassembly in the coating machine are 
also contemplated, For example, the pivot means can comprise stub shafts 72 affixed to 
5 the frame of the coating machine (shown in phantom in Fig. 4) extending inward into 
bearing recesses 74 in the vertical walls. This embodiment would of course employ 
additional structural supports (not shown) between plates 46 to maintain the juxtaposition 

of the sides of the subassembly. 

Although specific forms of the invention have been selected for illustration in the 
10 drawings, and the preceding description is drawn in specific terms for the purpose of 
describing these forms of the invention, this description is not intended to limit the scope 
of the invention which is defined in the claims. 
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What is claimed is 



1 , A composite comprising at least one body layer having a roughly textured face 
and a cover layer of a solid of a cured liquid cast on the textured face, in which the cover 
layer has a substantially uniform thickness and is permanently embedded into the body 

5 layer to a depth less than the thickness. 

2, The composite of claim 1 in which the body layer is an insulation layer of 
cellular foam or nonwoven fibers. 

3 , The composite of claim 2 in which the body layer consists essentially of 
m fiberglass, 

M* io 4, The composite of claim 1 in which the cover layer is a flexible polymer selected 

iff from the group consisting of acrylic polymer, polyvinyl acetate, polystyrene, and a mixture 

- of at least two of them. 

5 Jf 5 . The composite of claim 4 in which the flexible polymer is acrylic polymer. 

^ 6. The composite of claim 1 in which the uniform thickness is in the range of 

15 about 0,01 to 1 mm. 

7. The composite of claim 6 in which the uniform thickness of the cover layer 
varies by at most about 1 mm. 

S. The composite of claim 6 in which the cover layer is embedded to a depth of at 
most about 95 % of the uniform thickness 
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9. The composite of claim 1 which comprises a body layer faced with a second 
web of a nonwoven, net or scrim fabric and in which the second web is embedded in the 
cover layer. 

10. The composite of claim 9 in which the body layer is a nonwoven of wet laid 
5 glass fiber and the second web is a nonwoven of thickness in the range of about 0.062 - 

0.25 inch, 

11. An apparatus for casting a uniform thickness of a curable liquid onto an upper 
surface of a horizontally moving web comprising 

a pair of parallel, laterally spaced apart, vertical side plates, each plate defining 
a bottom edge; 

a coating bar disposed horizontally between the side plates above the bottom 
edges, the coating bar having a corrugated axial profile defined by a 
plurality of alternating downwardly facing ridges and grooves; 
support means for carrying the moving web in contact with the downwardly 

facing ridges in a machine direction parallel to the plates; and 
nozzle means upstream of coating bar and between the plates for delivering 
the curable liquid onto the upper surface of the moving web, 

12. The apparatus of claim 1 1 which further comprises pivot means on the side 
plates adapted to allow the plates and coating bar to freely pivot about a horizontal axis 
thereby causing the downwardly facing ridges to maintain contact with the web at a 
highest lateral point of the upper surface. 

13. The apparatus of claim 1 1 in which the coating bar comprises a rod member 
and a spiral wound wire member wrapped around the rod member. 

14. The apparatus of claim 1 1 in which the ridges and grooves are machined from 
25 a rod. 
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15. The apparatus of claim 14 in which the coating bar comprises a threaded rod. 

16. The apparatus of claim 13 in which the apparatus further comprises a rigid 
backing plate affixed to the coating bar along the length of the bar. 

17. The apparatus of claim 16 in which the backing plate comprises a vertical plate 
5 affixed to the top of the coating bar, 

18. The apparatus of claim 17 in which the vertical plate has a height in the range 
of about 2-50 times the diameter of the coating bar. 

S 19. The apparatus of claim 13 in which the rod member is cylindrical 

in 20, The apparatus of claim IP in which the rod member has a diameter in the range 

J* 10 ofabout6-50 mm. 

o 

J™ 21 . The apparatus of claim 1 9 in which the wire has a diameter in the range of 

5 about 50 - 500 urn. 

22. The apparatus of claim 12 in which the coating bar and the web are in 
operative contact under an applied force and which apparatus further comprises 

1 5 compression means for maintaining the applied force in a range effective to maintain 
contact of the web along ali of the cross machine direction with the coating bar. 

23. The apparatus of claim 22 in which the compression means comprises weights 
selected to induce the applied force. 

24. A process for making an insulation composite comprising the steps of 
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placing in a substantially horizontal position a body layer of insulating material 

having an upwardly directed, roughly textured face; 
casting a liquid capable of curing to a solid onto the textured face; 
moving the body layer horizontally relative to a horizontally disposed coating 
5 bar having a downwardly facing corrugated axial profile defining 

alternating ridges and grooves such that the ridges contact the face; 
pressing a first portion of the liquid in proximity of the ridges into the body 
layer while passing a second portion of the liquid through the grooves, 
allowing the second portion of the liquid to settle in a substantially uniform 
10 thickness layer over the first portion of liquid; and 

^ curing the liquid to a solid, thereby producing a cover layer of substantially 

0 uniform thickness permanently bedded in the face of the body layer 

V 25. The process of claim 24 in which the insulating material is cellular foam or 

1JI nonwoven fibers having a density of 0.5-7 lbs/ft 3 . 

O 15 26. The process of claim 24 in which the uniform thickness is in the range of about 

0 0,01-1 mm and the cover layer is embedded to a depth of at most about 

1 y 95% of the uniform thickness. 



27. The process of claim 26 in which the body layer consists essentially of glass 
fibers and the liquid is an acrylic polymer latex. 

20 28. The process of claim 24 in which the liquid has a viscosity of at least about 

1000 cps, 

29. An insulation composite produced by a process comprising the steps of 

placing in a substantially horizontal position a body layer of insulating material 
having an upwardly directed, roughly textured face> 
25 casting a liquid capable of curing to a solid onto the textured face; 
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moving the body layer horizontally relative to a horizontally disposed coating 
bar having a downwardly facing corrugated axial profile defining 
alternating ridges and grooves such that the ridges contact the face; 

pressing a first portion of the liquid in proximity of the ridges into the body 
layer while passing a second portion of the liquid through the grooves, 

allowing the second portion of the liquid to settle in a substantially uniform 
thickness layer over the first portion of liquid; and 

curing the liquid to a solid, thereby producing a cover layer of substantially 
uniform thickness permanently bedded in the face of the body layer. 
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ABSTRACT 

An insulation composite for attenuating energy or sound transmission has a 
body layer of insulating material with a roughly textured face and a uniform thickness solid 

5 cover layer permanently embedded in the body layer to a partial depth so that material of 
the body layer does not protrude through the surface of the cover layer. The body layer 
can be rigid board or resilient batting such a$ fiberglass. The cover layer is formed from a 
curable fluid cast onto the upwardly facing surface of the body layer. The uniform 
thickness of the cover layer is achieved by spreading the fluid over the surface utilizing a 

10 coating bar having a downwardly facing corrugated profile defining ridges in contact with 
the body layer and grooves between the ridges, such as a wire wound coating bar. Some 
of the fluid is pressed into the body layer by the ridges while other fluid passes through the 
grooves then settles to uniform thickness over the wet surface of the body layer. The fluid 
is then cured to a solid state to form the cover layer, 

15 
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